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(54) Title: PLASMA ELECTRON-EMITTING SOURCE 
5j (54) HaiBatttie M3o6pereHHsi: BJOKYLUEE JUW PA£HAUMOHHO-3AlUHTHblX CTPOHTEJlbHblX MATEPMAJIOB 

(57) Abstract: The invention relates to gas-discharge high-vacuum devices. Said invention makes it possible to increase the 
SO efficiency of electron beam extraction and the gas and energy efficiency. The inventive plasma electron-emitting source 
^ comprises internal and external polepieces embodied in the form of a body of rotation provided with central holes, a source of 

magnetomotive force arranged between said polepieces, an arc apertured hollow cathode and a gas supply unit which are 
O arranged in a hermetically sealed body. Said source also comprises intermediate and main anodes embodied in the form of a 

body of rotation provided with central holes and arranged between coaxial output holes of the cathode and the body. The 
O intermediate anode, the internal polepiece, a ring collector, the main anode and the external polepiece are arranged in scries 
^ between the output holes of the cathode and the body. The main anode is made of low-magnetic material and is disposed in such 
5 a wav tnat not ,css tnan 30 0/0 of the magnetic flow formed in space between the polepieces passes through the hole thereof. The 
^ internal and external polepieces are electrically connected to the cathode. 
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(57) Pett>epaT: M3o6peTeHne othochtch k o6jiacTH raiopaipaaHbix bhicokobukn \ mhmx 
yCTpoflcTB. TexHHMecKHM pe3y^bTaTOM «B^«eTCfl noBbiiueHHe ->c|n|>eK miibho- 
ctk M3BJieHeHHH 3JieiopoHHoro nymca, a TaioKe rasoBofi h 3HepreTit4ecKofi 

3<J)(|)eKTHBHOCTH. I"lJia3MeHHbIH HCTOHHHK 3J16KTpOHOB CO,Hep>KHT BbmO.l- 

HeHHbie b BH.ne ren BpameHHfl c ue HTpaji bH wmm otbcpcthhmm BHyTpCHHufi 11 
BHeujHHH nojiiocHbie HaKOHeHHHKH c pacnojiOKeHHWM Me>K^y hhmh hctom- 
hhkom MarHHTOABH^KymeR chjim m pa3MeuueHHbie b repMCTH m hom Kopnycc 
j^yroBOH AHa(})parMHpoBaHHbiM nojibifi Kama c vctpomctbom noaanii ra ta, a 
Taioice ycTaHOBJieHHbie Meacay coocHbiMH BbixoAHbiMH oTBepcTiiHMH Karcvia 
m KOpnyca coocho c hhmh BbinojmeHHbie b bv\jxq Teji BpameHUH c uempa;ib- 

HblMH OTBepCTHHMH npOMOKyTOHHblM H TJiaBHblH aHOflbl. Me>KHy BblNOAHblMtl 

OTBepcTHJiMH KaTo,aa m Kopnyca nocnenoBaTeJibHO ycTaHOBJieHbi ripoMe%v- 

TOHHblH aHOJX, BHyrpeHHMH nOJIIOCHblH HaKOHCHHW K, KOJlbUeBOH KOJIiieKTOp. 

rnaBHbifi aHOA m bhcujhhh noiiiocHbiM HaKOHeHHHK. HiaBHbiM aHozi bmiiojuich 
H3 MarHHTOCJia6oro MaTepHa/ia h pacnojio>KeH TaK, hto wepe3 OTBepcTHe b 
HeM npoTeKaeT He MeHee 30% co3/iaBaeMoro b npocTpaHCTBe MeKjiy iiojik>c- 

HblMH HaKOHeHHHKaMM MarHHTHOTO nOTOKa. BHyTpeHHHH M BHeuiHun 110- 

jiiocHbie HaKOHeHHMKH 3JieKTpHHecKH coeawHeHbi c KaioaoM. 
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ITna3MeHHbiH hctohhhk sJieicrpoHOB 

OSjiaCTB HCnOJIfe30BaHHH. 

M3o6peTeHHe othochtch k oGjiacra ra3opa3paflHbix BbicoKOBaicyyMHbix 
(P < 0, 1 ria) ycTpoficTB h npeflHa3HaHeHo rjix pa6oTbi b KanecTBe Karo^a 
5 Mon^HBix reHepaTOpHtix naMn (HanpHMep, Ka-rofl reHepaTopa CBH- 
KOJie6aHHH), a TaioKe b cocTaBe hctohhhkob hohhbix nyHKOB, b nacTHOCTH, b 
cocTaBe Taicnx kocmkhcckhx 3JieKTpopaKeTHBix flBHraTejieii, KaK nna3MeHHO- 
hohhbih ABHraTejit (IMA) (KaTOfl - HefiTpajiH3aTop TWLJX). 

YpOBeHB TeXHHKH. 

io H3BecTeH KaroAHbifi 6hok, coflep^KamHH 3aKJiK>HeHHbie b repivieTHHHbiH 

Kopnyc ^yroBofi AiiacjjparMHpoBaHHbiH nonBifi KaroA c ycTpoficTBOM no^anH 
ra3a h npOMeacyTOHHBiii aHOA [1] • 

AyrOBOH pa3pflA MeaC^y TaKHM KaTOAOM H KaKHM-JIH6o BHeiLIHHM aHO- 

Aom (npa pa6oTe KaTOfla b cocTaBe HVLJl, BHeniHHM aHOAOM aBJiaeTca nJia3Ma 
15 HOHHoro nyHKa) 3a»cHraeTca npn npoieaHKe nepe3 nanocTB KaTO^a iioctojih- 
Horo pacxo,n;a pa6onero Tejia (HHepTHBie ra3Bi, napBi pTyra, ue3H^). Bbicokhh 
pecypc h HH3KHft ypoBeHB 3Hepro3aTpaT npeAonpeAenHira ncnojib30BaHKe 
aaHHoro ycTpoiiCTBa b Ka^ecTBe TpaAHijHOHHoro h npaicraHecKH e^HHCTBeH- 
Horo rana HCTOHHHica aneKTpoHOB ajia XonjioBCKoro ABHraTeJia {CWJ1) h 
20 IMA- 

BiviecTe c TeM, npHMeHeHHe noAo6Horo KaroflHoro 6iroKa b cocraBe 
XojinoBCKoro ABHrarejra (CnA) cymecTBeHHo orpaHH^HBaeT bo3mo>khocth 
noBBiineHHfl noJiHoro TaroBoro KTIA ABHrareJia. BHyTpeHHfla npoTHBopeHH- 
boctb npoEteccoB reHepau;HH 3apjDKeHHbix Hacran; b npmcaTOAHOH o6jiacTH 
25 pa3pafla npHBOAHT k He6jiaronpHaTHOMy pacnpe^ejieHHio noTeHmiajia b npo- 
CTpaHCTBe aHOA - KaroA, HenpOH3BOAHTejibHOMy noBbimemiio ypoBHJi 3Hep- 
ro3aTpaT h k HeonpaBAairao 6ojibinoMy pacxoAy pa6onero Tejia nepe3 no- 
jioctb KaTo^a. yKa3aHHbie HeAOctaTKH, o6ycJioBJieHHbie hh3koh 3<|>4)eKTMB- 
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HOCTbio HOHHsamni HeirrpajibHbix axoMOB b cxoji6e paspwa npH Manbix pac- 
xoaax h HHSKofi TeMnepaxype aneiexpoHOB, cHH>Kaiox KOHKypeHXOcnoco6- 
hoctb XonjiOBCKoro ABuraxejis {CUJX), Ha H 6onee * P ko nposBJiHsicb b nep- 
cneKTHBHOH o6nacTH Manwx xar (F < 30 mN). 

AHaJiorHHHbie HeAOCxaxKH, xoxb h b MeHbinefi Mepe, npHcyum h Kaxo- 

Ay-HeiixpajiH3axopy IMA- 

Hhskhh yposenb sneprosaxpax b conexaHHH c bosmojkhoctwo nonyne- 
hhh cxaHHonapHoro aneKxpoHHoro iryHKa co snaHHxenbHbiMH xonaMH (I > 
1 A) h bmcokhmh hjiothocxsmh xoKa npHBJieicaiox BHHMamie k nepcneKXHBaM 
Hcnonb30BaHHH wroBoro *Ha*parMHpoBaHHoro nonoro KaxoAa b MomHbix 
renepaxopax 3jieKxpoMaraHXHbix K ojie6a H HH pasjiHHHbix xhhob. 

HsBecxeH nnasMefflWH hctohhhk 3Jie K xpoHOB (TM3JD Ha ocHose 06- 
pameHHoro flyonnasMaxpoHa c A yroBbiM hojimm KaxoAOM [2]. 

TaKofi hctohhhk coaepacnx saKJUoneHHbie b repMexHHHbiH Kopnyc Ay- 
roBOH AHa^parMHpoBaHHbiS nonbin KaxoA c ycxpoHCTBOM no^aHH rasa h yc- 
xaHOBneHHbie Me^Ay bhxoahmmh oxbepcxHHMH KaxoAa h xopnyca coocho c 
hhmh npoMe^yxoHHbifi h rnaBHbiii KonbueBbie anoflM, a -raiexe BHyxpeHHMH h 
BHeinHHii KonweBHe nojnocHHe HaKOHeHHHKH c pacnoiioaceHHbiM Me>KAy 

HHMH HCTOHHHKOM MarHHTOABH>KyiH.eH CHUbl. KoHCXpyKTHBHO BHeiUHHft HO- 

niocHbiH naKOHeHHHK coBMemen c rnaBHbiM aHOAOM, a BHyxpeHHHH no/itoc- 
HbiH HaKOHenHHK coBMemen c npoMe^yxoHHbiM aHOAOM. TaKHM 06 P a30M, 

HOJUOCHbie HaKOHeHHHKH HaXOAHTCH HOA HOXeHHHanaMH COBMeiAeHHblX c 
HHMH aHOAOB. 

Pasp^A b aohhom HCXOHHHKe KOHxparapoBaH oxBepcxneM b npoMOKy- 

TOHHOM aHOAe H CHJIbHbIM HeOAHOpOAHbIM MaFHHXHblM HOJieM B HpOCXpaHCX- 

B e Me^y aHOAaMH, r A e h AOcxHraexca MaKCHManbHaa cxeneHb hohbbuwh 
rasa. HsBJieneHHe 3neKxpoHOB H3 o6pa30BaBineHca nnaaMbi npoH3BOAHXCH 
Hepe 3 oxsepcxHe b rnaBHOM aHOAe c noMomao cncxeMbi BHeniHHX 3JieKxpo- 
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SOB. noAo6Htra nH3JI nosBOJweT nojr/HHXB cTaimoHapHbift ajieicrpoHHtiH 

IiyHOK CO SHaHHTeJIBHBIMH TOKaMH (I > 1A) H BBICOKHMH HJIOXHOCXHMH TOKa. 

MHHHManBHbifi pacxoA rasa b paccMaxpHBaeMOM IIH3JI MeHtuie pacxoAa b 

TpaAH^OHHOM KaTOflHOM OHOKe, OAHaKO BBICOKHH ypoBeHB y^eJIfcHBIX 3Hep- 

rosaxpax (nop*WKa 1kBx/A) h HH3Kas s^kxhbhocxb HSBJieneHna sneicxpoH- 
Horo rr/HKa HCKJiioHaiox bosmojkhocxb ero npHMeHeHH* b Kanecxse KaxoAa- 
KOMnencaxopa XojmoBCKoro ABHraxena (CIIA) « Kaxofla-HeftxpajiHaaxopa 
IMA, a xaioKe orpamraHBaiox ero npHMeHHMoexB b reHepaxopHBix naMnax. 

CymHocxB H3o6pexeHH«. 
3a«aHeH, Ha xoxopyio nanpaBJieHO H3o6pexeHHe, HBJiKexc* noBbiuie- 
HH e 3 <i>4>eKXHBHOCXH HSBJieneHH* snexxpoHHoro nyMKa, a xaicace rasoBoft h 

3HepreXHHeCKOH 3(|)<|>eKXHBHOCXH. 

IIocxaBJieHHaH sa^ana peinaexca sa cnex xoro, hxo b nuasMeHHOM hc- 
xoHHHKe 3Jie K xpoHOB, coAep>KaiAeM BBinoJtHeHHBie b BHfle xen Bpamenna c 

yeHXpaJIBHBIMH OXBepCTHSMH BHyxpeHHHH H BH6IIIHHH HOJUOCHBie HaKOHeH- 

hhkh c pacnono^eHHBiM Me^y hhmh hcxohhhkom MarHHxoflBH^cymeH ch- 
jibi, a xaxace pasMemeHHBie b repMexHHHOM Kopnyce AyroBofi ^Ha^parMHpo- 
BaHHBift nonBifi xaxoA c ycxpoiicxBOM noAan H rasa h BBinojiHeHHBie b BHAe 

TeJI BpameHHS C ueHXpaJIBHBIMH OXBepCXHHMH n P OMe>KyXOHHBIH H rJiaBHBIM 

aHOABi, Me^Ay bbixoahbimh oxsepcxHSMH xaxoAa h Kopnyca coocho c hhmh 
nocneAOBaxejiBHO ycxanoBneHBi npoMeaeyxoHHBiH aHOA, BHyxpeHHHH nonwc 

HHft HaKOHeHHHK, HiaBHBIH aHOA H BHeiHHHH HOJHOCHblH HaKOHeHHHK. TjiaB- 

hbih aHOA BBinojineH H3 M arHHXocjia6oro Maxepnana h pacnonoaceH xaK, hxo 
nepes oxsepcxHe b hSm npoxe K aex He Menee 30% cosAaBaeMoro b npocxpan- 
cxBe MeacAy hojiiochbimh HaKOHCTHweaMH MaranxHoro noxoxa. BHyxpeHHHH 

H BHeiHHHH HOJHOCHBie HaKOHeHHHKH 3JieKXpHHeCKH COeAHHeHBI C KaXOAOM H 

HMeiox noxeHAHan, npaxxHHecKH paBHBiH noxeHimany KaxoAa. B o6meM cjiy- 
nae miasMeHHbiH hcxohhhk cHaGmeH KOJibueBBiM KOJiJieicxopoM, coeAHHeH- 
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hhm c flonoJiHHTejiBHUM ycxpoficxBOM noAaHH rasa. B kojibucbom KOJIJieKXO- 
pe BBinojiHeHBi oxBepcxna, o6ecneHHBaiomHe noflany rasa b npocTpaHCTBO 
Meac^y hojiiochbimh HaKOHenHHKaMH sa npeflejm sohbi, Haxoflamefica mokay 
yKasaHHBiMH hojiiochbimh HaKOHeHHHKaMH h orpaHHHeHHoii TopueBbiMM no- 

BepXHOCTflMH HOJIIOCHBIX HaKOHeHHHKOB H BHyxpeHHeft nOBepXHOCTbK) aHO- 

riepeneHB nepxe>KeH. 
H3o6peTeHHe noaciwexca HepxejKaMH, r^e Ha (pnrypax 1,2 npeACxaB- 

neHBi BapnaHTBi BBinojiHeHHH EIH3J1. 

IIpHMepBi peanH3au;HH. 
npewiaraeMBifi I1H3JI, bbihojihhioiahh dpymcuHH KaxoAa rasopaspaA- 
Horo ycxpoftcxBa, coAepacnx AyroBofi AHacfrparMHpoBaHHBiH nojiBra KaxoA (I) 
c ycTpoHCTBOM noAaHH rasa (2), pasMemeHHBiii a repMexHHHOM Kopnyce (3) 
($nr. 1) (26)(27) (4»nr. 2) TaK, hto och bbixoahbix oxBepcxHH KaTOAa (4) h 
Kopnyca (5) coBimAaiox. Me^Ay bbixoahbimh oxsepcxnaMH AyroBoro nonoro 
KaTOAa (4) h Kopnyca (5) coocho c hhmh nocneAOBaxejiBHo ycxanoBJieHbi 
KOJiBueBBie npoMe^cyTOHHBiH anoA (6), BHyxpeHHHH hojhochbih naKOHeHHHK 
(7), KOJiBHesoH KOJUieKxop (8) c AonojimrrenBHBiM ycTpoHCTBOM noAaMH rasa 
(28), rnaBHBifi anoA (9)(23) h BHeuiHHH hojhochbih HaKOHeHHHK (10). (B 
cneHHajiBHBix Bapnairrax KOHCTpyKHHH npeAJiaraeMoro nTOJI kojibucboh 
KOJUieKxop c AononHHTenBHBiM ycxpoftcTBOM noAaHH rasa Moryr oxcyxcxBO- 
saxt.) BHyxpeHHHH (7) h BHeuiHHH (10) noniocHBie HaKOHeiHHKH ajieKxpH- 
necKH coeAHHeHBi (HaKopoxKO hjih nyxeM saMBiKaHH* xoKa Hepe 3 rmasMy ra- 
30Boro paspaAa) c KaxoAOM (1), HaxoA*cb np aKXH h e c km hoa oahhm noxeH- 
AHanoM c nocjieAHHM. TjiaBHBiH anoA (9) (*ht. 1) Moacex 6bixb BBinojineH b 
BHAe nojioro inuiHHApa, BHyxpeHHHH A^aMexp D 4 (12) h Annua L 2 Koxoporo 
npeBBiinaiox MHHHManBHBiH AHaMexp D 3 oxBepcxna (14) bo BHeumeM namoc- 
hom HaKOHeHHHKe (10) b 1 - 1,6 pasa. flpyron Bapnanx BBinojmeHH* rnaBHO- 
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ro aHOfla (23) (4>hi\ 2) - b BHAe nonoro yceneHHoro KOHyca, MeHBiuee ocho- 
Bairae KOToporo o6pameHO k BHyTpeHHeMy nojiiocHOMy HaKOHeHHHKy (7). B 
3TOM cjiynae BHyxpeHHHH AHaMeTp 6ojibinero ocHOBaHHJi (24) D 6 h BbicoTa 
yceneHHoro KOHyca H othochtca k MHHHMajibHOMy AHaMeTpy D 3 OTBepcTM* 
(14) bo BHenraeM nomocHOM HaKOHenHHKe (10) KaK D 6 : D 3 = 1,3±0,3, H : 
D 3 = 1,3±0,3, npHHeM BHyTp eH huh AHaMeTp MeHbinero ocHOBaHHa (25) D 7 ot- 

HOCHTCfl K MHHHMajibHOMy AHaMeTpy OTBepCTH* (16) BO BHyTpeHHeM HOJIKJC- 

hom HaKOHenHHKe (7) D2 KaK D 7 : D 2 = 1,5±0,5. 

Bo Bcex BapnaHTax KOHCTpyKTHBHoro HcnojmeHHfl rnaBHoro aHOAa 
MarHHTHbiii noTOK, npOTeKaiomnft nepe3 nojiocTb rnaBHoro aHO«a 6e3 conpw- 
KOCHOBeHHa c ero BHyTpeHHeft noBepxHocrbio, cocTaBJiaeT He MeHee 30% ot 
cosaaBaeMoro b npocTpaHCTBe Me^Ay hojuochmmh H aKOHe<raHKaMH MarHHT- 
Horo noTOKa. BwnojiHeHHe rnaBHoro aHO^a hs MarHHTOCJia6oro MaTepHana 
nosBOJiaeT npaKTHHecKH coxpaHHTb Heo6xoAHMyio KOH^HrypauHio pacnpe- 
AeneHHa BeKTopa MaraHTHOH HHAyKHHH b npocTpaHCTBe M e>KAy noniocHbiMH 
HaKOHeHHHKaMH BHe saBHCHMOCTH ot reoMeTpHHecKHx napaMexpoB rnaBHoro 
aHO,n;a. 

MHHHManbHbie AHaMeTpw oTBepcTHH b Karofle (1) d (4), npoMOKyTOH- 
hom aHOAe (6) Di (15), BHyrpeHHeM hojiiochom HaKOHenHHKe (7) D 2 (16) m 
BHeniHeM hojiiochom HaKOHenHHKe (10) D 3 (14) othocotc* KaK d : D, : D 2 : D 3 
= 1 : 10k : 50k : 100k, r«e k= 1±0,5; oTHOineHHe BenHHHHbi 3a3opa Li Me>KAy 
nojnocHbiMH HaKOHeHHHKaMH (7)(10) k MHHHMajibHOMy AHaMeTpy D 3 OTBep- 
cthh (14) bo BHeuiHeM nojuocHOM HaKOHenHHKe (10) paBHO Li : D 3 = 1±0,4. 
3asopbi Meacay KaroAOM (1) h npoMeacyroHHbiM aH<w>M (6), a Taioice mow 

np OMOKy TOHHbIM aHOAOM (6) H BHyTpeHHHM HOJHOCHblM HaKOHeHHHKOM (7) 
COHSMepHMbl C MHHHMaJIbHbIM AHaMerpOM OTBepCTH* D, (15) B npoMeacy- 

tohhom aHOAe (6). 
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BBixoflHBie OTBepcTHH (19) KOJibneBoro KOJineKxopa (8) pacnoncoKeHbi 
BHyTpH repMeraHHoro Kopnyca (3)(27) (<|>nr. 1,2), Me>Kfly BHyxpeHHHM (7) h 

BHeinHHM (10) nOJHOCHBIMH HaKOHeHHHKaMH BHe 30HBI HHXeHCHBHOH HOHH- 

3auHH, HaxcwimeHca Meagry nomocHbiMH HaKOHeHHHKaMH (7)(10) h orpaHH- 

HeHHOH o6paHieHHBIMH K yK33aHHOH 30He nOBepXHOCTHMH nOJHOCHblX HaKO- 

HenHHKOB (7)(10) h rjiaBHoro aHoaa (9)(23). 

HenocpeACTBeHHO 3a cpe30M BHenmero nomocHoro HaKOHenHHKa ( 1 0), 
npHMBncaa k HeMy, Moacex 6bitb ycrraHOBJieH 3Kcna H flep (17), MHHHMajitHbiH 
BHyTpeHHHH anaMexp D 5 (18) KOToporo npeBbiuiaeT MHHHMajibHbiH AHaMexp 
D 3 oTBepcTHa (14) bo BHeumeM hojiiochom HaKOHenHHKe (10) b 1 - 1,6 pasa. 

Hctohhhk MarHHTOABH5KymeH CHJibi MOKeT 6biTb ycTaHOBJieH sa npe- 
flenaMH repMexHHHoro Kopnyca ($ht. 2). B flaHHOM Bapnanxe ko h cTpy k uh h 
BHeniHHe Kpaa hojhochmx HaKOHeHHHKOB (7)(10) bbixoahx 3a npe^ejibi co- 
cxoamero hs flsyx H acxeH (26)(27)re P MexHHHoro Kopnyca, npnneM no KpaS- 
H eft Mepe HaxownnaHca Meacay hojhochmmh HaKOHeHHHKaMH (7)(10) nacxb 
(27) Kopnyca HsroTOBJieHa hs MarHHTOcjia6oro Maxepnana h, KpoMe Toro, 
BbinojiiweTCH ycnoBHe repMexHHHOcxn ctmkob nacxefi (26)(27) Kopnyca c 

HOJHOCHblMH HaKOHeHHHKaMH (7)(10). B CJiyHae BblHOJIHeHHH HCTOHHHKa 

MarHHTOflBH5KymeH CHJibi b Biwe nonoro UHJuraapa hs MaranxoxBepfloro Ma- 
xepHana, hcxohhhk MarHHXoflBHacymeH chjim n P Ho6pexaex CBoftcxBa repMe- 
xHSHpyiomero sjieMenra h MOJKex cxaxb nacxbio repMexHHHoro Kopnyca. 

AHOflbi (6)(9)(23) sneKXpHHecKH coeflHHeHbi c noJio^HxejibHbiMH no- 
niocaMH cooxBexcxByiomnx hcxohhhkob sjieKxponHxaHHS, oxpHuaxejibHbie 
nojnoca Koxopwx coewraeHM c KaxoaoM (1), npHH&M npoMeacyxoHHbiH aHOA 
(6) noflCoeflHHaexca k ncxoHHHKy nHxaraw nepes orpaHHHHxejibHoe (6ajuia- 
cxHoe) conpoxHBJiemie hjih ero sKBHBaneHX. CxapxoBbift HarpeBaxejib (21) 
o6ecneHHBaex HeoGxoflHMyio xeMnepaxypy Ayrosoro AHa^parMHpoBaHHoro 
nonoro Kaxo^a (1) h BCxaBKH (20) hs Maxepaajia c hhskoh pa6oxoH Bbixoaa b 
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MOMeHT salami* paspw. Hsojwxop (22) (4>ht. 2) nosBOJiaex noAnepaai- 
eaTB repMeraHHWH Kopnyc (26)(27) h HaKOpOTKO saMKHyxBie Ha Hero 3Jie- 
MeHTti KOHCTpyKUHH (b tom HHcne h nomocHBie HaKOHeHHHKH (7)(10)) noa 
npaKTHnecKH paBHBiM noTeHUHany KaTOffa (1) iuiaBawmHM noxeHUHanoM, 
npn kotopom cyMMa Bcex BBinaflaroiimx Ha «aHHBie 3Jie M eHXBi tokob paBHa 
Hyjiio. 

no^ana rasa b IIH3JI MonceT ocymecxBJiaxBca no o^HOMy, o6meMy 
TpySonpoBO^y. Tpe6ye M oe pacnpefleneHHe pacxoflOB Meacjry KaxoaoM h kojt- 
jieKTopoM b 3TOM BapnaHxe o6ecneqHBaexca aonoiepoM, ycxaHaBJiHBaeMOM 
H a Bxoae b KonneKTop. OyHKHHH ranepa Mo> K ex ocyinecxBjmxB sanpecco- 
BaHHbifi b xpy6 K y cxep>KeHB, na BHeiiraen HHJiHHapHHecKOH nosepxHocxH ko- 
xoporo BtmonHeHa BHHXoBaa KaHaBKa. rasoflHHaMHHecicaa npoBO^HMOcxB 
xaKoro >KHKJiepa onpeAejiaexca reoMexpHHecKHMH napaMexpaMH bhhxoboh 

KaHaBKH. 

KoHxparapoBaHHe paspaaa b npeflJioaceHHOM ycxpoficxse nponcxoAHX 
nenocpe^cxBeHHO na cpese oxBepcxH*(4) b Kaxo*e(l) h P h saaamm onpe A e- 
jieHHoro pacxoaa rasa nepes hojiocxb Kaxofla(l). 3MHXxH P OBaHHBie hs BHyx- 
pHKaxoflHoft HJiasMBi snexxpoHBi ycKopaioxca b npHKaxo^HOM CKamce noxeH- 
imajia, o6pasyiomeMca b pesyjiBxaxe KOHxparapoBaHH*, ao sneprHH nop* A Ka 
20-30sB, cosaaBaa rpynny "nepBHHHBix" BBicoKOSHeprexHHHBix sneicxpoHOB, 
h nonaaaiox b cicpemeHHBie sJieKxpHnecKoe h MaranxHoe nojia bo BHyxpen- 
HeM npocxpancxBe rnaBHoro anoaa (9)(23) ueywy hojiiochbimh 
H aKOHeHHHKaMH(7)(10). Bosmncaiomas b sxom npocxpancxBe HJiasMa 
oxpaacaxejiBHoro pasp^a (sneKxpoHBi flBHacyxca b ochobhom b^ojib chjtobbix 

JIHHHH MaTHHXHOrO HOJIH Me>W HaXOAHIHHMHCa HOfl KaXOflHBIM 

noxeHHHanoM hojiiochbimh HaKOHeHHHKaMH, "oxpaacaacB" ox hhx c 

OflHOBpeMeHHBIM ffp^OM B aSHMyxaJIBHOM HanpaBJieHHH), SCjxfceKXHBHO 

HOHHsyex axoMBi rasa. rioxepH Ha BOsGy^eHHe oxnocHxejiBHO meuibi, xaK k&k 
B BicBo6o^aiomHecH npn HOHHsauHH "BXopHHHBie" SJieKxpoHBi o6naaaK>x 
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uhh "BTopHHHbie" sJieicrpoHbi o6jiaflaK5T cpeAHeH 3HeprneH nopHAKa 10- 
153B. TaKHM o6pa30M, b nojiocTH rnaBHoro aHOAa (9)(23) co3AaeTca 30Ha 
HHTeHCHBHoii HOHH3an,HH , orpaHHHeHHaa nepeceneHHeivi noBepxHocTH Bpa- 
meHHa, o6pa30BaHHOH KacaiomHMHCii BHyrpeHHeH noBepxHOcra rnaBHoro 
aHOfla (9)(23) chjiobbimh jihhhhmh MaraHraoro nona c nomocHbiMH HaKO- 

He^HHKaMH (7)(10). 

Tpe6yeMbifi ypoBeHb AaBJieHHfl b stoh 30He noAAepacHBaeTca nyTeM 
noaaHH onpeaeneHHoro cooTHOineHHa pacxoAOB ra3a nepe3 nonocTb KaTO- 
Aa(l) h nepe3 BbixoAHbie OTBepcTna(19) KOJiJieKTOpa(8) AonojiHHTejibHOM 
cHCTeMBi noAaHH. YMeHbiueHHe pacxoAa ra3a nepe3 KOJiJieKTOp(8) BnnoTb ao 
nojiHoro npeKpameHHH noAaHH ra3a b o6meM cnynae npHBOAHT k cHHxceHHfo 

34>(|>eKTHBHOCTH HSBJieHeHHH 3JieKTpOHOB, yMeHbHieHHK) HSBJieKaeMOrO Ha 

BHenraHH aHOA TOKa h yxyAiueHHio CTa6n jibho cth ropeHH* pa3p«Aa. TeM He 
MeHee, b y3KOH oSiiacra H3M eHeHHJi cooTHonieHHH reoMeTpH^ecKHx napa- 
MeTpoB HH3JI, BejiHHHHti MarHHTHofi HHAyKUHH, pacxoAa rasa Hepes no- 
jioctb KaTOAa h HSBneKaeMoro Ha bhcuihhh aHOA TOKa bosmo^kho cymecTBO- 
BaHHe pa3p»Aa 6e3 noAaHH ra3a b KOJiJieKTop h, cjieAOBaTejibHO, b cneuHajib- 
hom, nacTHOM cjiynae B03MO>i<eH OTKa3 ot Hcnojib30BaHH* KOJiJieKTopa ao- 
nojiHHTejibHoii cHCTeMbi noAaHH. 

Ha onTHMajibHbix peacHMax pacnpeAejieHHe noTeHUHana sjiemrpHHe- 
CKoro Hon* b hojiocth rnaBHoro a H OAa(9)(23) TaKOBo, hto 66jibiuaji nacTb 
o6pa30BaBiiraxcH Ha nepH<|>epHH sohm hht6hchbhoh HOHHsauHH hohob ycKO- 
paeTca ao 3HepraH nopaAKa 10 - 30sB no HanpaBJieHHio k och paspaAa h k 

BbDCOAHOMy 0TBepCTH!O(14) BO BHeiUHeM nOJIIOCHOM HaKOHeHHHKe(lO). 3a 

npeAeJiaMH IIH3JI ohh (|)opMHpyK)T nynoic hohob - hohhbih "octob" cTOJi6a 
paspflAa, cosAaBaa 6jiaronpHHTHbie ycjiOBiw AJW saMWKaHHH sneKxpoHHoro 
TOKa Ha BHeiiiHHH aHOA, b to BpeMH KaK tok Ha rjiaBHWH aHOA(9)(23) orpaHH- 
tjeH MaraHTHbiM noneM. Ha sthx peacHMax ropeHH* pasp^a tok Ha BHeiiiHHH 
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aHOfl b 3-5 pa3 6ojn,ine Toxa Ha rjiaBHbifi aHOfl(9)(23) npH npaKTHMecKH paB- 
hbix noTempiajiax yKa3aHH&ix aHOflOB. MomHOCTb pa3pj«a, B&mejiaeMafl b 
uenn npoMe»cyTOHHoro aHOAa(6), He npeBbimaeT 20% moiuhocth, BbiAejiae- 
moh b uenH rnaBHoro aHOfla(9)(23). 

E[OTOK HOHOB, ABH^yiHHHCH H3 30HBI HHTeHCHBHOH HOHH3aUHH B CTO- 

poHy AyroBoro nojioro KamnaO), no,zwep:>KHBaeT Heo6xoAHMbie BejiHHHHbi 
KOHHeHTpaHHH 3apH»eHHbix nacTHH, npHKaxoflHoro cicaHKa noTeHUHana h 
TeMnepaTypti KaroAa Ha erauHOHapHOM pe>KHMe pa6oTbi. noBbiiiieHHaa npo- 
BOflHMOCTb nna3Mbi b npocTpaHCTBe sa cpe30M IIH3JI h bdjiotb ao sohu koh- 
TaKTa c BHeniHHM aHOAOM o6ycjioBJieHa 6ojiee bmcokoh TeMnepaTypoft 
ajieKTpoHOB no cpaBHeHHio c TCMnepaiypofi 3JieKTpoHOB rniasMH, co3AaBae- 

MOH B pa3pflAe C TpaAHIJHOHHblM KaTOflHBIM 6JIOKOM. 

npeflOCTaBJiaeMafl npeAJio>KeHHBiM TexHH^ecKHM pemeHHeM bo3MO>k- 

HOCTb ynpaBJieHHH BeJIHHHHaMH KOHHeHTpaHHH, SHeprHH, HHTeHCHBHOCTbK) H 

HanpaBJieHHeM hotokob sapjiaceHHBix Mac-ran. o6ohx sHaKOB npeAonpeflejiaeT 
3 $<i>eKTHBHOCTb uejieHanpaBJieHHoro Hcnojib30BaHna SojiBiiiHHCTBa hs hhx h, 
b KOHenHOM HTore, HOBbie, 6ojiee npeffnoHTHTenbHbie napaMeTpb! rasopas- 

pflflHOrO yCTpOHCTBa B UeJIOM. 

noflo6Haa opraHH3auHH npoueccoB no3BOjraeT nonyHHTB pauHOHaub- 
Hoe HeMOHOTOHHoe pacnpeAeneHHe noTeHiniajia iuia3MW, noBbicHTb ee npo- 
boahmoctb 6jiaroAapa yBejinneHHio TeMnepaTypbi sjieicrpoHOB bo bcSm npo- 
cTpaHCTBe MejK^y nonbiM KaroAOM h aHOAOM h, TeM caMbiM, cymecTBeHHO 
yjiynniHTb xapaKTepHCTHKH ra3opa3pflAHoro ycTpoficTBa. 

HcnojibSOBamie npeAJioaceHHoro nnasMeHHoro hctohhhkb sjieicrpoHOB 
b KanecTBe coctbbhoh Haera (Karofla) reHeparopa 3Jie K TpoMarHHTHbix Kone- 

6aHHH no3BOJifleT: 

1) cymecTBeHHO chhshtb 3Hepro3aTpaTbi h, cooTBeTCTBeHHO, Tenjio- 

BbifleneHHe b KaroAHoii o6jiacra paspafla; 
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2) nonyHHTb BbicoKHe 3HaneHHH TOKa h iijiothocth TOKa cTaunoHap- 
Horo 3JieKTpoHHoro nynica; 

3) 3HaHHTeJIBHO yBeJIHHHTB 3<|>(|>eKTHBHOCTb H3BJieHeHHJI 3JieKTpOH- 

Horo nyHKa h SHeprerHHecKyio s^^ckthbhoctb; 

4) noBbicHTB ynpaBJiaeMOCTB h ycTOHHHBOcTb pa3paAa npH hh3kom 
ypoBHe aaBJieHHH (P < 0,0 1 na) b npocTpaHCTBe pacnocTpaHemw sneKxpoH- 
Horo ny^Ka. 

IlpHMeHeHHe npeflJio^eHHoro nna3MeHHoro HCTOHHHKa sjieicrpoHOB b 
KanecTBe cocTaBHOH nacra (KaTOAa-HeftTpajiHsaTopa) I1HA nosBOJiaeT: 

1) noB&icHTB TaroBBift KTLR ABHraTena b pesyjiBTaxe cosAaHHH KaTO- 
AOM-HefiTpajiHsaTopoM AonojiHHTenbHOH Tarn npn yMeHBineHHH noTepb 

SHepraH h pacxoAa ra3a; 

2) noBticHTB pecypc ycKopaiomero 3JieKTpoAa HOHHO-onraHecKOH 
cHCTeMBi sa chSt croDKeHHa pasHOCTH noTeHUHanoB MejKAy ycKopaiomHM 
sneKTpoAOM h nnasMOH npocTpaHCTBa Hefixp an H3 anHH hohhoto nynica; 

3) noBbicHTB ynpaBJiaeMOCTb h ycToitaHBOCTb pa3pHAa npH HH3KOM 
ypoBHe AaBJiemia (P < 0,0 1 na) b npocTpaHCTBe pacnocTpaHeHHa hohho- 
sjieKTpoHHbix nyHKOB, cosAaBaeMBix sjieKTpopaKerabiM ABHraTeneM h n/ia3- 

MeHHBIM HCTOHHHKOM SJieKTpOHOB. 

HcnojibSOBaHHe npeAJioaceHHoro nnasMeHHoro HCTOHHHKa sneicrpoHOB 
b KanecxBe cocraBHOH nacra ( K aTOAa-KOMneHcaTopa)XoJiJioBCKoro ABHraTeaa 

(Cn/O no3Bonaer: 

1) yBejiHHHTb Tary h TaroBbift KIIfl ABHraTeaa 3a chSt coicpameHHH 
HenpoHSBOAHTenbHbix noTepb SHepran b npocTpaHCTBe KaTOA nnasMeHHoro 
HCTOHHHKa sjieKTpoHOB - aHOA XoimoBCKoro ABHraTena (CEtfO; 

2) noBbicHTB THiy h TaroBbiH KT1R ABHraTena b pesynbTare cosAaHH* 

HJiaSMeHHblM HCTOHHHKOM SJieKTpOHOB AOHOJIHHTeJlbHOH TflrH H P H yMeHbllie- 

hhh pacxoAa ra3a; 
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3) 3(])<i>eKTHBHO ynpaBJisTt bcjihhhhoh miaBaiomero noTeHunajra Ka- 
TOfla-KOMneHcaTopa h pacnpeAeneHHeM noTemjHajioB b npocTpaHCTBe B3aH- 
Mo^eftcTBPiH nyHKOB, co3flaBaeMBix aHo^OM XojuioBCKoro ABHraxejifl (CYIJX) 

H nJia3MeHHBIM HCTOHHHKOM 3JieKTpOHOB; 

j 4) noBHCHTB ynpaBJi^eMOCTB h y ctohhhbo ctb pa3p5ma npH hh3kom 

ypoBHe AaBJieHiM (P < 0,0 1 Ila) b npocTpaHCTBe B3aHMO,zi;eHCTBH* hohho- 
3JieKTpoHHBix nynicoB, co3#aBaeMBix Xojijiobckhm ABHraTejieM (CTIJX) M 

nJia3MeHHBIM HCTOHHHKOM 3JieKTpOHOB; 

5) noBBicHTB pecypc XonnoBCKoro flBHraTejra 3a cneT h3mgh6hhh Me- 
w CTonojio>KeHHa h nporaaceHHOCTH 30hbi reHepaijHH h ycKopeHHH hohob. 

TaKHM o6pa30M, c noMomtio npeflJioaeeHHoro njia3MeHHoro HCTOHHHKa 
3JieKTpoHOB penieHa caMOCoraacoBaHHaH 3a,a;aHa 3(|)(J)6kthbhoh opraHH3auHH 
pa3p^Aa Tpe6yeMBix napaisieTpoB b pa3JiHHHBix ra3opa3p^HBix ycrpOHCTBax 
npH HH3KOM ypoBHe pacxofla ra3a, ManBix 3Hepro3aTpaTax h bbicokom KFLR. 
is PeineHHe 3a,n;aHH npHBeno k B03HHKHOBeHHio TaKHX hobbix cbohctb, KaK no- 
jiyneHHe AonoJirorrejiBHOH TBXH h noBBimeHHe pecypca npn pa6oTe b cocTaBe 
3JieKTpopaK6THBix ^BHrarejieH, a TaK^Ke bo3MO>khocth 3(|)4)eKTHBHoro ynpaB- 
jrieHHH bcjihhhhoh miaBaiomero noTemjnajia KaTOfla-KOMneHcaropa h pac- 
npeaeJieHHeM noTemmana b npocTpaHCTBe B3aHMO^;eHCTBHH hohho- 
20 3JieiapoHHBix nyHKOB, co3#aBaeMBix 3Ji6KTpopaKeTHBiM flBHrarejieM h ruia3- 

MeHHBIM HCTOHHHKOM 3JieKTpOHOB. 

JlHTepaTvpa: 1. A. T. OoppecTep. HHTeHCHBHLie HOHHBie nyHKH. MocKBa. 
Mh P . 1992. c. 191. 

2. A.S.Roberts, Jr., James L. Cox, Jr. And Willard N. Bennett. Electron 
25 Beams from a Duoplasmatron using a Hollow Cathode Arc as Electron 

Source. J. Appl. Phys. V. 37, N8 (1966), p. 3231. 

3. KD.E.KpeHH^ejiB. nna3MeHHBie hctohhhkh 3JieicrpoHOB. MocKBa. 
ATOMH3,n;aT. 1977r. c. 5 3,54. 
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OopMyjia H3o6peTeHHH 

1. rLia3MeHHBIH HCTOHHHK SJieKTpOHOB, BBinOJIHfllOIUHH <J>yHKUHH 

KaTo^a ra3opa3pjiAHoro ycTpoifcTBa, coAepJKaiAHH BwnojiHeHHwe b BHAe Ten 

5 BpameHHfl C E[eHTpaJIE>HBIMH OTBepCTHHMH BHyTpeHHHH H BHeUIHHH nOJHOC- 

HBie HaKOHeHHHKH c pacnonotfceHHBiM Me^c^y hhmh hctohhhkom MarHMTO- 
flBH^cymen chjtbi h pa3MemeHHBie b repMeTHHHOM Kopnyce AyroBOM AHa- 
(^parMHpoBaHHMH nojiBift KaTOA c ycTpoftcTBOM noflaHH ra3a, a TaioKe ycTa- 
HOBJieHHbie uempy coochbimh bbixoahbimh otbcpcthhmh KaroAa h Kopnyca 
io BBinojiHeHHBie b BHAe Ten BpameHHa c ijeHTpajiBHBiMH oTBepcTHHMH npoMe- 
acyroHHBiH h rnaBHBiH aHOABi, OTJiinaiomHHCH TeM, hto MOKAy BBIXOAHBIMH 
OTBepcTHstMH KaroAa h Kopnyca coocho c hhmh nocjieAOBarejiBHO ycTaHOB- 

JieHBI npOMe^CyTOHHBIH aHOA, BHyTpeHHHH nOJIIOCHBIH HaKO HeHHHK , nnaBHBIH 

aHOA h BHemHHH noniocHBiH HaKOHeHHHK, rnaBHBiH aHOA BBinojiHeH M3 Mar- 
15 HHTOcjia6oro MarepHana h pacnojioxceH Tax, mto nepe3 oTBepcTHe b hSm npo- 
TeKaeT He MeHee 30% co3AaBaeMoro b npocTpaHCTBe Me>KAy hojiiochbimh Ha- 

KOHeHHHKaMH MarHHTHOTO nOTOKa, a BHyTpeHHHH H BHeUIHHH nOJIIOCHBie 
HaKOHeHHHKH 3JieKTpHHeCKH COeAHHeHBI C KaTOAOM. 

2. HCTOHHHK 3JieKTpOHOB no n.l, OTJIHHaiOmHHCH TeM, HTO OH 
20 CHa65KeH KOHBHeBBIM KOJineKTOpOM, COeAHHeHHBIM C AOnOJIHHTeJIBHBIM ycT- 

POHctbom noAann ra3a, b KOJiJieicrope BBinojiHeHBi oTBepcTHH, oSecnenn- 
BaiomHe noAany ra3a b npocTpaHCTBO MeacAy hojiiochbimh HaKOHenHHicaMH. 

3. HCTOHHHK 3JieKTpOHOB no n.n.l HJIH 2, OTJTHHaKDIHHHCH TeM, HTO 
MHHHMaJIBHBie AHaMeTpBI OTBepCTHH B KaTOAe d, npOMe5KyTOHHOM aHOAe D|, 

25 BHyTpeHHeM nOJIIOCHOM HaKOHeHHHKe D 2 H BHeUIHeM nOJIIOCHOM HaKOHeHHW- 

Ke D 3 CBa3aHBi cooTHOineHHeM d : Di: D 2 : D 3 = 1:1 Ok: 5 Ok: 100k, rAe k = 
1±0,5, a OTHonieHHe bcjikhkhbi 3a30pa Li MOKAy noniocHBiMH HaKOHenHHKa- 
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mh k MHHHManbHOMy jtmaMeTpy D 3 OTBepcTHa bo BHeniHeM noJiiocHOM HaKO- 
HeHHHKe paBHO Li : D 3 = 1±0,4. 

4. HCTOHHHK SJieKTpOHOB no n.n.l HJIH 2, OTJIHHaK>UJ.HHCa TeM, hto 

rjiaBHtiH aHOA BbinojmeH b bvlrq nojioro nHJiKHflpa, BHyTpeHHHH anaMeTp D 4 

H flJIHHa L 2 KOTOporO OTHOC51TC5I K MHHHMaJIbHOMy flHaMeTpy D 3 OTBepCTHH 

bo BHeniHeM nojnocHOM HaKOHeHHHKe KaK D 4 : D 3 = 1,3±0,3, L 2 : D 3 = 
1,3±0,3. 

5. HCTOHHHK 3JieKTpOHOB no n.n.l HJIH 2, OTJIHHaiOUIHHCH TeM, HTO 

raaBHbiH aHO^ BtmojiHeH b BH^e noiioro yceneHHoro KOHyca, MeH&mee ocho- 
BaHHe KOTOporo o6pameHO k BHyTpeHHeMy nomocHOMy HaKOHenHHKy, BHyT- 
peHHHH AnaMeTp 6ojibniero ocHOBaHHa D 6 h BbicoTa H KOHyca othochtch k 

MHHHMaJIBHOMy flHaMeTpy D 3 OTBepCTHH BO BHeniHeM nOJIJOCHOM HaKOHeHHH- 
Ke KaK D 6 : D 3 = 1,3±0,3, H : D 3 = 1,3±0,3, BHyTpeHHHH AHaMerp MeHbwero 

OCHOBaHHa D 7 OTHOCHTCil K MHHHMaJIBHOMy AHaMeTpy OTBepCTHH BO BHyT- 

peHHeM nojnocHOM HaKOHeHHHKe D 2 KaK D 7 : D 2 = 1,5±0,5. 

6. HCTOHHHK 3JieKTpOHOB no n.n.l HJIH 2, OTHHHaiOUIHHCH TeM, HTO 

hctohhhk MarHHTOflBH5KyineH chjibi ycraHOBJieH 3a npe^ejiaMH repMeTHHHO- 
ro Kopnyca, BBinoJiHeHHoro H3 MaraHTOCJia6oro MarepHajia. 

7. Hctohhhk 3JieKTpoHOB no n.n.l hjih 2, oTJinnaioinHHCfl TeM, hto 

HCTOHHHK MarHHTOJIBHJKymeH CHJIBI BBinOJIHeH H3 MarHHTOTBepAOTO MaTe- 

pnajia b BH#e nonoro uHJiHHApa h HBJiaeTca cocTaBHBiM sjicmchtom repMe- 

THHHoro Kopnyca. 

8. Hctohhhk 3JieKTpoHOB no n.n.l hjih 2, OTJiHnaiouiHHCH TeM, hto 
Ha BHeumeft cTOpOHe BHeniHero noinocHoro HaKOHeHHHKa ycTaHOBJieH 3KC- 
naHflep, MHHHMajiBHBiH BHyTpeHHHH anaMerp D 5 KOToporo npeBbiuiaeT mh- 

HHMaJIbHBIH AHaMeTp D 3 OTBepCTHa BO BHeillHeM nOJIK>CHOM HaKOHeHHHKe B 1 

- 1,6 pa3a. 
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^5 (54) Title: PLASMA ELECTRON-EMITTING SOURCE 

(54) HaseaHHC H3o6pereHHfl: njIA3MEHHbIH MCTOHHHK 3JIEKTPOHOB 

(57) Abstract: The invention relates to gas-discharge high-vacuum devices. Said invention makes it possible to increase the 
*■■< efficiency of electron beam extraction and the gas and energy efficiency. The inventive plasma electron-emitting source 
25 comprises internal and external polepieces embodied in the form of a body of rotation provided with central holes, a source of 
^ magnetomotive force arranged between said polepieces, an arc apertured hollow cathode and a gas supply unit which are 
25 arranged in a hermetically sealed body. Said source also comprises intermediate and main anodes embodied in the form of a 
§ body of rotation provided with central holes and arranged between coaxial output holes of the cathode and the body. The 
fS intermediate anode, the internal polepiece, a ring collector, the main anode and the external polepiece are arranged in series 
between the output holes of the cathode and the body. The main anode is made of low-magnetic material and is disposed in such 
a way that not less than 30 % of the magnetic flow formed in space between the polepieces passes through the hole thereof. The 
internal and external polepieces are electrically connected to the cathode. 
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(57) Pe<{>epaT: M3o6peTeHHe othochtch k o6jiacTM ra3opa3p«AHbix BbicoKOBaKyyM h bi x 
ycTpotfcTB. TexHHnecKHM pe3yjibTaTOM aBJiaeTca noBbiuieHHe 3<|>(|)eKTHRHo- 

CTH H3BJieHCHHH 3 Jie KTpO H H O TO nVHKa, a T3K>KC ra30BOH M 3HepreTHMeCKOM 
3(j)(j)eKTHBHOCTH. IlJia3MeHHblM MCTOMHHK 3JieKTpOHOB COAep>KHT BblllO.I- 
HeHHbie B BHfle TeJl BpaiUeHHfl C UeHTpaJlbHblMH OTBepCTHflMM BHVTpCH HUM H 

BHeuiHMfi nojiiocHbie HaKOHeHHHKH c pacnoJiOKeHHbiM Me>KAy hhmm mctoh- 
hhkom MarHHTO^BH5KymeH cHJibi m pa3MeweHHbie b repMCTMHHOM Kopiiyce 
AyroBOH iiHa4)parMMpoBaHHbiH nojibiti Kama c ycTpoHCTBOM noAann ram. u 
Tarace ycTaHOBJieHHbie MeacAy coochmmm BbixoAHbiMH oTBepcTHHMM Karoaa 
m Kopnyca coocho c hmmm BwnojiHeHHbie b BMjae Ten BpameHMH c uevnpajib- 

HWMH OTBepCTMHMH npOMOKyTOMHWH M HiaBHblK BHOAbl. Me>KA> BWXOAHMMH 

OTBepcTHHMH KaTOAa m Kopnyca nocneAOBaTenbHo ycraHOBneHbi npoNtevKy- 

TOHHblfi aHOA, BHyTpeHHHH nOJlfOCHblH HaKOHCHHHK, KO/lbUeBOH KOJIJieKTOp. 
TJiaBHWH aHOA H BHeUIHHH nOJHOCHblH HaKOHeHHMK. TAaBHblM aHOA BbinOJIHeH 

H3 MarHMTOcna6oro MaTepHana h pacnojio>KeH TaK, mto nepe3 oTBepcme b 
He'M npoTeKaeT He MeHee 30% co3AaBaeMoro b npocTpaHCTBe mokav iuxikk- 

HblMH HaKOHeHHMKaMH MaTHHTHOrO ROTOKa. BHyTpeHHHH M BHLUIIHIIH IIO- 
JllOCHbie HaKOHeHHHKH 3AeKTpHHeCKH COeAHHCHbl C KaTOAOM. 


